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FOREWORD 

JOINT LOGISTICS COMMANDERS GUIDANCE 
FOR USE OF 

EVOLUTIONARY ACQUISITION STRATEGY 
TO ACQUIRE WEAPON SYSTEMS 

In May 1995, the Defense Systems Management College (DSMC) published the Joint Lo- 
gistics Commanders Guidance for Use of Evolutionary Acquisition Strategy to Acquire 
Weapon Systems. The Guide was commissioned by the Joint Logistics Commanders, de- 
veloped by a project team led by DSMC that included representatives from the Services 
and the Defense Logistics Agency. The DSMC was charged with the responsibility for 
keeping the document current. The fulfillment of that charge is the purpose of this Re- 
Issue. 

The Re-Issue changes the title of Chapter One from "Policy Statements About Evolution- 
ary Acquisition" to "Historical Basis for the Genesis of the Evolutionary Acquisition Pro- 
cess." The Chapter is itself unchanged; Chapters Two through Five also remains unchanged. 

More importantly the Foreword to the Re-Issue identifies significant changes in the envi- 
ronment in which defense acquisition processes must operate and provides current and 
additional rationale for the use of Evolutionary Acquisition in the development, acquisi- 
tion, modification, and sustainment of defense systems. 

Edward Hirsch 
BG USA (ret) 
Chair, Acquisition Management 
Executive Institute 
Defense Systems Management College 
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1998 UPDATE 

JOINT LOGISTICS COMMANDERS GUIDANCE 
FOR USE OF 

EVOLUTIONARY ACQUISITION STRATEGY 
TO ACQUIRE WEAPON SYSTEMS 

The First Joint Logistics Commanders' (JLC) statement on Evolutionary Acquisition 
(EA), Evolutionary Acquisition: An Alternative Strategy for Acquiring Command and 
Control (C2) Systems [1] was published in March 1987. It responded to a clearly discern- 
ible need to reduce the time necessary to field Command and Control systems - a need 
driven by the rapid acceleration in technologies used in such systems. 

By the beginning of 1995, technology in general was advancing at a rapid rate. Due to 
major developments in material sciences, several concepts were advanced for develop- 
ment of a family of ground combat vehicles using a single chassis with a multi-purpose 
propulsion unit. These vehicles used newly developed material to improve their surviv- 
ability in combat. The new designs also reduced target cross section. In addition, newly 
developed materials and design practices made it possible to field combat aircraft com- 
bining superior performance capability and lowered radar visibility. 

In May of 1995, the JLC issued a replacement for the 1987 Guidance document en- 
titled, Joint Logistics Commanders Guidance For Use Of Evolutionary Acquisition Strat- 
egy To Acquire Weapon Systems [2]. The preface to that document said: "The JLC offer 
this updated EA process as a tailored, streamlined acquisition strategy for acquiring weapon 
systems-consistent with current guidance...[which] can shorten the time between require- 
ment genesis and weapon systems availability." 

The revised JLC Guidance also referenced the ongoing evaluation of the Defense Ac- 
quisition Process, which completely reviewed acquisition policy. The newly created Deputy 
Under Secretary of Defense for Acquisition Reform [DUSD(AR)] promulgated sweeping 
change to existing regulations to facilitate a better, faster, less expensive acquisition pro- 
cess. That activity has resulted in large numbers of substantive policy revisions includ- 
ing: (1) Substitution of Performance Specification for Technical Specification in Requests 
for Proposal; (2) Stated preference for use of commercial off-the-shelf (COTS) equipment 
and nondevelopmental items (NDIs) rather than newly designed and developed system 
elements; and (3) Use of a "Form, Fit, and Function" based design process known as "Open 
Systems Architecture" to design new systems and to improve the capabilities of in-service 
systems. 
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A demonstration of how all of these policy reforms coalesce within an EA process was 
shown by the Joint Logistics Advanced Concept Technology Demonstration Program (JL- 
ACTD). Using the newly authorized Acquisition Reform policies and EA methodology a 
fully functional, responsive logistics support information and command and control sys- 
tem was put into operational use in Major Operational Commands within one year after 
program inception. While 100 percent of the system hardware was COTS, 80 percent of 
the system software was composed of NDIs. The JL-ACTD was reported to the Acquisi- 
tion Community in the summer issue of the Acquisition Review Quarterly (Pp.349 et. seq.) 
[3] Because it was designed and produced using EA strategy, the system continues to 
evolve in use and by so doing, provides field Commanders with the capability to affect 
system changes which respond to their changing needs in operational situations. 

Evolutionary Acquisition methodology also enables retrofit activities that not only 
provide immediate new or improved functional capabilities, but also concomitantly equip 
an operating system with the capability to accept continuing component changes that 
accommodate technological improvement and increase operational performance. 

The promise for EA to provide Field Commanders with improved operational perfor- 
mance, which the JLC first saw in 1987, has by now been clearly demonstrated. 

Section VII of the Report of the Quadrennial Defense Review (issued in May 1997). [4] 
It reported on the concepts - developed by the Chairman, Joint Chiefs of Staff in "Joint 
Vision 2010" - as a "template for how America's armed forces will channel the vitality and 
innovation of our people and leverage technological opportunities to achieve new levels 
of effectiveness in joint military operations." Achievement of the "Revolution in Military 
Affairs (RMA)" places emphasis on: (1) Information Superiority: The Backbone of Mili- 
tary Innovation - ".. .developing the improved information and command and control ca- 
pabilities needed to significantly enhance joint operations"; (2) Dominant Maneuver - 
"Enabling control of the battlespace through the multidimensional application of infor- 
mation, engagement and mobility capabilities..."; (3) Precision Engagement - which "en- 
ables joint forces to shape the battlespace through near real-time information on the objec- 
tive or target, common awareness of the battlespace for responsive command and con- 
trol..."; (4) Full Dimensional Protection - ".. .requires a joint architecture that is built upon 
information superiority...." 

Clearly, to support U.S. fighting forces today in 2010, and beyond requires responsive 
and supportable information technology (IT) systems that can deliver superior communi- 
cation-command-control-intelligence functions anywhere in the world. 

Although the pace of technology has increased, and the threat to the U.S. has changed 
from a singular, unified set of forces to a continuing set of changing threats originating 
from individual nations throughout the world, the process for continuing introduction of 
new technology into military systems has remained consistent. Evolutionary Acquisition, 
based on fundamental principles of equipment design and manufacture, has become more 
critical as the pace of change increases. 

vin 



The EA philosophy and implementation instructions have withstood the test of time. 
The processes described in this reissue of the 1995 document retain their utility today. 
Although the references to policy used to support the use of EA in Chapter One have been 
overtaken by subsequent events, the EA methodology embedded within Chapters Two 
through Five is unaffected by the fundamental policy changes that have occurred over the 
past 8 years. Those Chapters need no revision to ensure their currency because they de- 
pend upon the unchanging nature of technical (rather than management) process. The 
reader will find them the same as in the May 1995 documentation. 

In this re-issue of the May 1995 document, all of the Chapters have been retained. 
Although the title of Chapter One has been changed from "Policy Statements About Evo- 
lutionary Acquisition" to "Historical Basis for the Genesis of the Evolutionary Acquisi- 
tion Process," the Chapter is itself unchanged as are Chapters Two through Five. We be- 
lieve, even more strongly than before, that the EA process which was embodied within 
the context of the JL-ACTD program will help the acquisition community provide neces- 
sary weapon technology to Field Commanders in a timely manner. 

The EA concept is no longer simply a viable optional methodology for acquiring new 
weapon systems. As current events clearly demonstrate, it is perhaps the only mechanism 
available to achieve and maintain weapon superiority given the rapid pace of technology 
change and changes in U.S. and world economic and political conditions. 

The portion of U.S. industry devoted specifically to serving Defense needs has been 
shrinking rapidly. Figure i.l in this foreword traces defense industrial consolidation over 
the 10-year period from 1985 to 1995. By 1995 only three major U.S. industrial entities 
remain capable of producing complete weapon systems. Moreover, the emphasis on pur- 
chase of COTS in a global marketplace, increasingly dominated by large multi-national 
suppliers with manufacturing facilities throughout the world, may also pose problems in 
maintaining defense viability. The Defense Production Act of 1950 (and its subsequent 
versions as re-enacted from time to time) defines the "U.S. Defense Industrial Base" as all 
"production facilities in Canada and the U.S., its territories and possessions." But it also 
contains the caveat: ..."expected to be available in an emergency." It is unclear whether 
alliances of the kind constructed to pursue military actions in various portions of the world 
will prove to be stable over the long term. It is also unclear whether commercial manufac- 
turers will continue to manufacture and support products that accommodate a Defense 
market that accounts for only a small portion of their total revenue - especially if those 
purchases include special financial disclosure provisions necessary to meet statutory re- 
quirements. In the normal course of events, product life-time may not extend beyond 18 
months. After that time, new products are marketed and support of older products is 
phased out. 

It may become necessary to use many different kinds of functionally similar products 
during an extended weapon lifetime. And because of the likelihood that changing alli- 
ances may make it necessary to locate suitable sources of supply outside the United States, 
the reality of the future may require continuously evolving weapon systems in continuing 
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use for periods of 40 years or more. Meeting future weapon requirements may only be 
possible if new weapon systems are designed and built, and existing weapon retrofit is 
accomplished using EA principles. For these reasons, we again strongly recommend the 
use of the E A methodology, as the primary alternative rather than as one of a number of 
secondary acquisition alternatives. 

Endnotes 

[1] Evolutionary Acquisition: An Alternative Strategy for Acquiring Command and Con- 
trol (C2) Systems. DSMC Press (March, 1987). 

[2] Joint Logistics Commanders Guidance for Use of Evolutionary Acquisition Strategy 
to Acquire Weapon Systems. DSMC Press (May, 1995). 

[3] Acquisition Review Quarterly. DSMC Press (Summer, 1997). 

[4] Report Of The Quadrennial Defense Review. William S. Cohen, Secretary of Defense 
(May, 1997). 

Henry C. Alberts 
Fort Belvoir, Virginia 
28 May 1998 
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PREFACE 

The environment in which military acquisition occurs has changed since the Joint 
Logistics Commanders (JLC) Guidance on Evolutionary Acquisition (EA) was first issued. 
Indeed, the changes are so sweeping that it appears necessary to re-think completely the 
methodology used to acquire almost all of weapon systems. 

The most obvious characteristic of the changed acquisition environment is the ab- 
sence of a long-term, consistent singular threat, a circumstance which affects the stability 
of military requirements. 

Another change involves the expansion of the civilian marketplace and the effect of 
that expansion on the pace and condition of technology development. Once, military needs 
tended to drive technology forward. Increasingly, technology has become responsive to 
civilian world market forces. In the rapidly advancing technology areas of electronic, com- 
putational and information system development, United States military activity provides 
only a marginal revenue base for its own civilian industrial base. 

Prior experience with Command, Control, Communication and Intelligence system 
acquisition has shown that conventional acquisition strategies often led to unsatisfactory 
results. The reasons have been defined by many studies. But the principal difficulty with 
traditional acquisition activities has been that the time required to complete the entire 
process has lagged well behind changes in requirements and in capabilities provided by 
technology advances. Environmental changes within which acquisition takes place may 
have exacerbated previous difficulties in maintaining currency, both in military capability 
available and in technology used to provide it. 

As this guide has been prepared in 1995, a complete review of acquisition policy has 
been undertaken by the Secretary and Deputy Secretary of Defense, and the office of the 
Deputy Under Secretary of Defense for Acquisition Reform [DUSD(AR)] was created. The 
JLC anticipate that the DUSD(AR) will provide necessary change to current acquisition 
policies. 

The JLC offer this updated EA process as a tailored, streamlined acquisition strategy 
for acquiring weapon systems. The EA process is consistent with current guidance and 
can help shorten the time between requirement genesis and weapon systems availability. 
We publish this guide to encourage consideration and use of EA strategy for future weapon 
systems development when existing weapons are modified to improve their capabilities. 

This guide replaces the previous JLC Guidance Evolutionary Acquisition: An Alterna- 
tive Strategy for Acquiring Command and Control (C2 ) Systems published in March, 1987. It 
was prepared under the direction of the Commandant, Defense Systems Management 
College (DSMC) who has also accepted responsibility for keeping this document current. 
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HISTORICAL BASIS FOR THE GENESIS OF 
THE EVOLUTIONARY ACQUISITION PROCESS 

Background 

Existing Office of Management and Bud- 
get (OMB) and Office of the Secretary of 
Defense (OSD) policy statements have pro- 
vided a basis for formalizing acquisition 
processes used within the Department of 
Defense (DoD). 

OMB Circular A-109 identified seven "Ma- 
jor System Acquisition Objectives." One of 
those objectives is to: 

"Tailor an acquisition strategy for each pro- 
gram, as soon as the agency decides to solicit 
alternative system design concepts, that could 
lead to the acquisition of a new major system 
and refine the strategy as the program proceeds 
through the acquisition process... " 

This OMB objective emphasizes the desire 
to develop a unique strategy for each pro- 
gram. It also implies a requirement to pre- 
serve the program manager's (PM) flexibil- 
ity to act appropriately during the acquisi- 
tion process. 

The DoD 5000 series of Directives (DoDD) 
and Instructions (DoDI) has been issued to 
guide Defense Acquisition personnel who 
engage in major and non-major system ac- 
quisitions. The latest revision of DoDD 
5000.1, "Defense Acquisition/' and DoDI 
5000.2 "Defense AcquisitionManagement 
Policies and Procedures," furthers this ob- 
jective by the following statements: 

"Acquisition Strategies and Program Plans. 
Acquisition strategies and program plans shall 
be tailored to accomplish established program 
objectives and to control risk (DoDD 5000.1, 
Part 1, page 1-4, paragraph C.l). Acquisition 
Program Content and Tailoring. Aprimarygoal 
in developing an acquisition strategy shall be 
to minimize the time it takes to satisfy an iden- 
tified need consistent with common sense, sound 
business practice and the provisions of...DoDD 
5000.1 and DoDI 5000.2...The number of 
phases and decision points must be tailored to 
meet  the  specific  needs  of individual 
programs-Tailoring must be based on objec- 
tive assessments of a program's status, risks, 
and the adequacy of proposed risk management 
plans (DoDI 5000.2, Part 2, page 2-6, para- 
graph B.5.). Tailoring and Concurrency. The 
acquisition strategy will be tailored to match 
the character of the program and allow the most 
efficient satisfaction of individual program re- 
quirements, consistent with the degree of risk 
involved (DoDI 5000.2, Part 5, Section A, page 
5-A-4, paragraph 3.d). Evolutionary Acquisi- 
tion and Preplanned Product Improvement. Al- 
ternative acquisition strategies should be con- 
sidered for systems where requirements refine- 
ments are anticipated or where a technology risk 
or opportunity discourages immediate imple- 
mentation of a required capability. Alternative 
acquisition strategies include evolutionary ac- 
quisition and preplanned product improvement. 
Evolutionary acquisition is an approach in which 
a core capability is fielded, and the system design 
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has a modular structure and provisions for fu- 
ture upgrades and changes as requirements are 
refined (DoDI 5000.2, Part 5, Section A, page 
5-A-5, paragraph 3.e)." 

Further, the Federal Acquisition Regulation 
(FAR) and the Defense Federal Acquisition 
Regulation Supplement (DFARS) provide 
a discussion of acquisition management 
principles as information guidance. They 
support the principles of flexibility, 
innovativeness, and uniqueness in devel- 
oping each program's acquisition strategy. 
The following discussion from Defense 
Acquisition Circular 76-43, "Acquisition 
Management and System Design Prin- 
ciples," published on February 28, 1983, 
exemplifies these acquisition management 
principles: 

"6. Acquisition Strategy 

a. An initial program strategy will be devel- 
oped by the DoD Component concerned for each 
major system acquisition when a new start is 
proposed. The acquisition strategy should be 
tailored to the unique circumstance of the pro- 
gram. Proposed exceptions to applicable DoD 
Directives and Instructions will be identified 
in the acquisition strategy as it evolves. Advice 
and assistance should be sought from business 
and technical advisors and experienced man- 
agers of other major system programs. 

b. The acquisition strategy is the conceptual 
basis of the overall plan that a program man- 
ager follows in program execution. It reflects 
the management concepts that will be used in 
directing and controlling all elements of the 
acquisition to achieve specific goals and objec- 
tives of the program and to ensure that the new 
system satisfies the approved mission need. The 
acquisition strategy encompasses the entire ac- 
quisition process of the basic system, preplanned 
product improvements (P3I), and post produc- 
tion support. The strategy must be developed 
to sufficient detail, at the time of issuing 

solicitations for the concept exploration phase, 
to permit competitive exploration of alterna- 
tive system design concepts. Sufficient plan- 
ning must be accomplished for succeeding pro- 
gram phases, that involve design, competition 
provisioning and support economies, and pro- 
duction source availability. 

c. The acquisition strategy must evolve 
through an iterative process and become in- 
creasingly definitive in describing the interre- 
lationship of the management, technical, busi- 
ness, resource, force structure, support test- 
ing, equipment standardization, and other 
aspects of the program. Normally, the 
baselining and definition of a program will 
progress from establishment of operational 
requirements....to a functional baseline (Mile- 
stone I) to an allocated baseline (Milestone II) 
to a product baseline (Milestone III). 

d. Acquisition programs will be executed with 
innovation and common sense. The flexibility 
inherent in DoDD 5000.1 and DoDI 5000.2 
will be used to tailor an acquisition strategy 
to accommodate the unique aspects of a par- 
ticular program, as long as the strategy re- 
mains consistent with the basic logic for sys- 
tem acquisition problem solving and good busi- 
ness management principles." 

Moreover, in support of this general guid- 
ance, DoDI 5000.2 specifically calls for 
consideration of "Evolutionary Develop- 
ment and Acquisition of Command and 
Control Systems," and generally recog- 
nizes that Command, Control and Com- 
munication (C3I) systems generally re- 
quire Evolutionary Acquisition (EA). 

The Joint Logistics Commanders (JLC) 
have endorsed the OMB and OSD guid- 
ance in a previous issue of this document. 
Now, given the magnitude of change to 
the world political and military condition 
and the reduced need for active military 
forces that those changes generated, the 
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JLC believe a review of the principles of 
EA is in order to evaluate the potential 
value evolutionary processes might have 
when used for other than C3I systems. 

This document extends the application of 
EA processess beyond C3I sytems: it pro- 
vides new guidance about how EA pro- 
cesses can be used to focus more clearly on 
the development of necessary military 
equipment and the systems which support 
our field commanders and their personnel. 
It does this in the succeeding 4 Sections: 

Section 2 - An Overview of Evolutionary 
Acquisition, 

Section 3 - Characteristics Which Indicate 
Consideration of an 
Alternative Acquisition 
Strategy, 

Section 4 - Adopting An Acquisition 
Strategy which Accommodates 
Change, and 

Section 5 - Guidelines for Preparing the 
Acquisition Strategy Report 
for an Evolutionary 
Acquisition. 

Use of any acquisition process demands 
that all personnel associated with the pro- 
gram provide their full support and coop- 
eration in formulating and executing the 

selected strategy. This is especially true 
when the strategy involves accelerated ac- 
quisition and program risk shifts. 

An EA program may involve a number of 
individuals and organizations outside 
those reporting to the JLC, and the support 
of these persons and groups will be cru- 
cial to program success. The JLC urge all 
organizations and individuals within them 
who are involved in acquisition processes 
become familiar with the principles, advan- 
tages and potential pitfalls which may ac- 
company the use of the EA processes out- 
lined in this guide. 

Establishing effective patterns of interac- 
tion with external organizations involved 
in E A processes may be difficult: use of E A 
will require review of, and perhaps modi- 
fication to, established relationships be- 
tween those organizational entities in- 
volved. The JLC will, if necessary, assist 
subordinate commanders and their PMs in 
their efforts to achieve effective patterns of 
interaction with organizational entities in- 
volved. 

Choosing an appropriate acquisition strat- 
egy, whether it be evolutionary or any other 
kind, will not by itself ensure a successful 
program. Rather, excellence of manage- 
ment and strong support of all who are in- 
volved are additional conditions essential 
to success. 
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AN OVERVIEW OF 
EVOLUTIONARY ACQUISITION 

Background Studies 

Two major studies1 of past Command and 
Control systems have found that the use 
of standard acquisition approaches de- 
scribed in detail in Department of Defense 
Directives (DoDD) and Instructions (DoDI) 
have often had unsatisfactory results. 

The systems considered in these studies 
were large, software dominated informa- 
tion systems intended to aid operational 
commanders in performing their command 
and control functions. 

Difficulties arose primarily because, espe- 
cially for command and control systems, it 
was often impossible to define detailed 
operational capabilities or functional char- 
acteristics for the complete system before 
undertaking full scale development, now 
called Engineering and Manufacturing 
Development (EMD). 

Studies currently underway2 have exam- 
ined the acquisition environment likely to 
emerge from changed threat perception, 
rapid world economic change and its as- 
sociated technological advances and re- 
alignments. It appears that rapid change to 

most elements which affect the acquisition 
process environment will preclude those 
long periods of stability necessary to de- 
velop clear definition of system opera- 
tional concepts, capabilities and functional 
characteristics prior to entering EMD. This 
implies the extension of Evolutionary Ac- 
quisition (EA) processes to systems other 
than C3I. 

Whenever EMD of any complete system 
is begun without clear definition of sys- 
tem operational concepts, capabilities and 
functional characteristics; it is very likely 
that the development process will be long, 
costly and unstable. The developed sys- 
tem will then be unsatisfactory and logis- 
tically unsupportable. 

Recent changes in world conditions have 
materially affected the environment in 
which defense acquisitions will take place: 

• The former emphasis on a European 
continental threat, the Soviet Union, 
has been replaced by multiple and 
constantly changing threats in terms 
of both threat location and the weap- 
ons adversaries might use. 

1 "Report of the Defense Science Board Task Force on Command and Control Systems Management", July 1978, Offfice of 
the Under Secretary of Defense Research and Engineering, Washington D.C. and "Command and Control (C ) Systems 
Acquisition Study Final Report", September 1,1982, The Armed Forces Communications and Electronics Association, 

Fal1? Studies' ingress: Armed Forces Communication and Electronic Association and Defense Systems Manage- 

ment College. 

2-1 



• In a fiscally constrained economy it 
is likely that new system starts will 
be few, modifications to current sys- 
tems will be the norm, and use of non- 
developmental items (NDIs) will be 
emphasized. 

• A shortened period of technological 
advances, and ready market avail- 
ability of commercial off-the-shelf 
(COTS) components, changes the po- 
tential to make performance trade- 
offs and provides opportunities to 
achieve cost effectiveness and sched- 
ule improvements. Under such cir- 
cumstances, defense systems ad- 
vances may likely be incremental 
rather than generational: improve- 
ments in efficiency and effectiveness 
of existing systems more than their 
total replacement by entirely new 
platforms and tightly integrated 
equipment. 

The ability to respond to change has be- 
come an important element of Defense Sys- 
tem Acquisition Strategy. The above stud- 
ies all have recommended the use of an EA 
strategy to permit orderly, timely and effi- 
cient development of effective defense sys- 
tems for the type of environment in which 
new defense acquisitions will be operated 
and maintained. 

Among categories of factors which influ- 
ence EA are requirements uncertainties, 
technical uncertainties, funding availabil- 
ity, schedule problems, interoperability and 
commonality requirements, the need in 
some kinds of systems for continuous user 
involvement, and instabilities due to envi- 
ronment. An evolutionary process may be 
especially effective when change to any of 
these factors is likely during the time pe- 
riod of system development. 

The major approach which underlies EA is 
encouraging early fielding of a well defined 
core capability in response to a validated 
requirement. This, while planning actions 
which will, within an approved architec- 
tural framework, enhance that core and 
ultimately provide a complete system with 
the required overall capabilities. Senior 
leadership must be actively involved in 
such a strategy. 

Each incremental capability to be acquired 
is treated as a tailored individual acquisi- 
tion. Scope and content result from both 
continuous feedback from the developer, 
independent testing agencies, the user (op- 
erating forces) and supporting organiza- 
tions; and application of desirable technol- 
ogy within the constraints of time, require- 
ments, cost and risk. 

Evolutionary Acquisition (EA) Defined Characteristics of EA are: 

The EA process is defined as follows: 

A strategy for use when it is anticipated that 
achieving the desired overall capability will re- 
quire the system to evolve during development, 
manufacture or deployment. 

• A general description of the functional 
capability desired for the full system.3 

• A concise statement of operational 
concepts for the full system. 

• A flexible, well-planned overall archi- 
tecture,4 to include process for change, 

3 The lack of specificity and detail in identifying the final system capability distinguishes EA from other incremental 
strategies. 

4 The system architecture defines the partitioning of system components, flow of data, flow of control, timing and 
throughput relationships, interface layering and protocol standards. A flexible architecture requires lone-term toler- 
ance to change. (See "A New Process for Acquiring Software Architecture", by Thomas E Saunders, Dr. Barry H Horowitz 
Matt L. Mleziva, M92B0000126 The MITRE Corporation, November 1992 ) 
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which will allow the system to be 
designed and implemented in an in- 
cremental way with minimum regres- 
sion testing. Recent advances in open 
systems and domain architectures are 
enabling change at reasonable cost 
and impact. 

• Apian for incrementally achieving the 
desired total capability which ad- 
heres to life-cycle cost effectiveness. 

• Early definition, funding, develop- 
ment, testing, fielding, supporting 
and operational evaluation of an ini- 
tial increment of operational capabil- 
ity. 

• Continual dialogue and feedback 
among users, developers, supporters 
and testers. 

The kinds of uncertainties which preclude 
detailed planning and the degree of user 
or developer involvement required during 
the evolutionary process determine which 
major classes of EA best fit any particular 
program. These kinds of uncertainties also 
determine how incremental (evolutionary) 
acquisition, which was previously called 
Pre-Planned Product Improvement (P3I), 
will be managed in each class. 

• The first EA class is characterized by 
requirements which are certain to 
change, are large in scope (such as are 
encountered in the development of 
new command and control systems); 

• The second EA class is characterized 
by technological uncertainties (such 

as are encountered in new sensor and 
weapon systems); and 

• The third EA class is characterized by 
planning, programming and budget- 
ing (PPBS) uncertainties (such as cost, 
schedule, budgeting and logistics). 

Successful Evolutionary Acquisition 

Executing EA programs successfully will 
require some change in relationships 
among the various agencies involved in the 
acquisition process, and practices used 
under conditions of long-term stability. An 
important change is the need for much 
closer interactive relationships among: 

• forces in the field (commanders and in- 
dividual troops), and the user representa- 
tives (operators and maintainers) during 
system design and development; 
• independent testers (who will ensure test- 
ability of the system and all its elements as 
capabilities are continuously enhanced); 
• developer (including Industry); and 
• PPBS that must react more quickly to the 
changing fiscal requirements implicit in the 
EA process. 

Aprimary requisite for successful EA is recog- 
nition of the need to develop strategies which 
facilitate change. 

The chapters which follow will detail 
changes in current practice and provide 
guidance on how they might be achieved. 
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Figure 2-1. Evolutionary Acquisition Overview 
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CHARACTERISTICS WHICH INDICATE 
CONSIDERATION OF AN 

ALTERNATIVE ACQUISITION STRATEGY 

Background 

To help develop factors which indicate a 
need to consider alternative acquisition 
strategies, a group of very experienced ac- 
quisition managers was asked to respond 
to the question "What are the factors which 
would cause you to select a particular Acquisi- 
tion strategy?" 

Factors were identified in six (6) categories 
of equal importance, which they believed 
would affect the choice of an acquisition 
strategy. The factor categories were: 

Requirements 

• Are there uncertainties about require- 
ment stability or requirement details? 
Are requirements likely to evolve, 
grow or change because of 

-> an evolving threat or change to pro- 
jected battle environments, 

-> an uncertain operational concept, 
-> uncertainty in the final capability to 

be achieved, or 
-> change to the objectives or goals to 

be met? 

• Are there size and complexity uncer- 
tainties? 

• Has the requirement been well com- 
municated? 

• Is user feedback during development 
necessary to "tune" final require- 
ments? 

Technology 

• What are the technology states of the 
art? What states of the art and of 
practice are required? What techni- 
cal innovations will be necessary? 

• What is the foreseeable time-line of 
technological change? How uncer- 
tain is the technology (how unstable 
is it and what changes in technologi- 
cal opportunities are likely)? What 
are the maturities of the required 
technology infrastructures? And, 
what is known about achievable 
trade-off bases? 

• Are there uncertainties in the perfor- 
mance characteristics required? 
What is the pattern of system func- 
tional interfaces? Must the system 
architecture support system perfor- 
mance growth and must the system 
be scalable? 

• How available are test and support 
assets? 

• Is the system "software dominated?" 

User Involvement 

• How many users are there and what 
are the characteristics of the user 
groups? 

• Is there likely to be a change in the 
composition of "users?" 
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• What degree of user involvement is 
"necessary" and how much user 
feedback is essential? 

Schedule 

• What is the user's time-line? 
• Is there urgency in the schedule (is 

something urgently needed in the 
field)? How urgently is a short-term 
capability required? Are there prob- 
lems or uncertainties in meeting the 
schedule? Is the Initial Operating 
Capability firm or is there need to 
consider systems growth from the 
program's outset? 

• Are schedule instabilities inherent in 
the program? 

Funding 

• Are there budget uncertainties (insta- 
bilities) regarding near- and long- 
term funding requirements, funding 
types and availabilities? 

• Is it likely that implementation cost 
assumptions are unstable? Are there 
uncertainties or problems in likely 
cost or affordability? Are cost and 
schedule realism firmly in hand? 

• Is the likely size of the buy fixed? 
Would changed quantities result in 
changed affordability? 

Other Constraints 

• What systems are being replaced? 
What is the status of other affected 
programs? Is there a need to 
reengineer or upgrade older systems? 

• What commonalities and interoper- 
abilities with other systems are nec- 
essary and what is their maturity? 

• What interfaces are there with other 
agencies and concepts? What support 
agencies and concepts interface with 
the system? What requirements are 
there for capability to repair or 
change the fielded system? 

• Is there existing or modifiable com- 
mercial capability? Are there Non- 
Developmental Item (NDI) compo- 
nents commercially available? Are 
there commercial sources for compo- 
nents or equipment? 

• Is incremental development indicated 
because of likely instabilities in the 
requirements, environment or tech- 
nologies available during the 
planned developmental program? 

Review of the factor categories indicated 
that some key conditions appeared to ex- 
ert major influence on the acquisition strat- 
egy selection. They were: 

Uncertainty 

There may be changes to the factor catego- 
ries during the period of system develop- 
ment and use, which might force change 
in system design in order to achieve per- 
formance or other objectives; or there is 
uncertainty about how exactly to apply 
current knowledge to achieve system in- 
tegrity; or both.1 

Lack of Knowledge 

There are no ready mechanisms (tech- 
niques, processes, infrastructures, data) 
available in one or more factor categories 
to permit achievement of all desired sys- 
tem capabilities. This situation is very 
likely to change during the period of sys- 
tem development; or some new mecha- 

how to apply it o the job at hand, and we do not know if the circumstances of applying that knowledge will change 
during the life of the development and use." ö """'ö* 
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nisms will need to be devised; or changes 
in circumstance of system usage will 
change the way in which existing or de- 
veloping mechanisms can be applied.2 

Omens of Change 

There is reason to believe that change to 
the factors will occur in a time frame 
shorter than the system development pro- 
cess requires. Because those changes would 
affect system architecture as well as the 
system capability (each might need to 
evolve) they must be considered in formu- 
lating an acquisition strategy.3 

The major reason to select an alternative 
acquisition development strategy versus a 
classical development strategy is the need 
to accommodate continuous change that re- 
sults from the major influences enumerated 
above. 

Review of Weapon Systems 
Characteristics 

Given an acquisition environment charac- 
terized by uncertainty in requirements and 
technology, it is unlikely that details of 
weapon systems development activity can 
be defined in detail very far in advance of 
the required activity. Even system design 
and interface specifications with other sys- 
tems, also under development, will require 
redefinition as responses to changed situ- 
ations are recognized. 

Moreover, development programs which 
seek to improve existing weapon systems 
capabilities will display characteristics nor- 
mally associated with shorter term sequen- 
tial, incremental product development ac- 
tivity, rather than those associated with the 

long-term generational weapon system 
developments which dominated past ac- 
quisition activities. 

For these reasons, alternative approaches 
to weapon systems development may be- 
come the preferred methodology for many 
kinds of acquisitions. Specifically, systems 
which are characterized by one or more of 
the following statements are candidate sys- 
tems for alternative acquisition: 

• Supports a unified or specified com- 
mand which connects with higher, 
lower and collateral commands as 
part of an uncertain interoperability 
relationship/requirement, or is re- 
quired for interoperability with 
multi-service or multi-national sys- 
tems that are nonstandard or under 
development. 

• Fulfills one or more operational mis- 
sions or part of an overarching doc- 
trine or strategy that is under revi- 
sion or in a state of flux. 

• Is tightly coupled with particular op- 
erational settings and thus aligned 
with specific geographical param- 
eters, ranges of threats, and /or spe- 
cific doctrines. 

• Meets the specific needs and desires 
of specific individual operational 
commanders. 

• Is highly adaptable to meet the many 
demands a commander can place 
upon them under the wide range of 
circumstances inherent in a battle- 
field environmert. 

• Has limited access after deployment 
(e.g., satellite systems). 

• Will require continuing research and 
development after deployment to 
overcome technological shortfalls. 

2 A situation which might be paraphrased as: "We know what to do to achieve success, but not how to do it." 
3 A situation which might be summarized as: "We know what to do, but we expect that to change during the time we 

are in the process of doing it." 
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» Are vulnerable to evolving counter- 
measures. 

• Is primarily command, control and 
communication (C3I) system devel- 
oped to assist operational command- 
ers understand and communicate 
information concerning hostile and 
friendly forces, select an effective 
course of action, and monitor execu- 
tion of the implementing operational 
orders. 
Is computer-software dominant. 
When only one system is required. 
Performs acceptably with imperfect 
information, and performance 
should degrade gradually rather than 
catastrophically when damaged or 
stressed beyond design limitations. 

The activities and actions required for suc- 
cessful EA are described in the next sec- 
tion. 

Despite the uncertainties that characterize a 
program utilizing an alternative approach, it 
is of paramount importance that each design 
increment be preceded by a complete, and un- 
ambiguous articulation of system requirements 
for that particular increment. Additionally, an 
adequate understanding of the "final" system's 
capability must be known in order to provide 
for incremental designs that will allow future 
enhancements without negating previous de- 
sign efforts (see Chapter 4). If either of these 
components are lacking, then acquisition design 
initiation should not proceed. 
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ADOPTING AN ACQUISITION STRATEGY 
WHICH ACCOMMODATES CHANGE 

Activities and Actions Required to 
Implement Evolutionary Acquisition 
(EA) Approaches 

Most future defense acquisitions will need 
to account for and facilitate change. Execut- 
ing a strategy which can deal with uncer- 
tainty and is appropriate for periods of 
widespread change will require adjust- 
ments to: 

- Relationships between participants in 
the acquisition process; 

- Management procedures and docu- 
ments; and 

- Tailoring the strategy to the type of 
system (C2, weapon, administrative, 
etc.) acquired. 

Such adjustments will provide 

• Flexibility necessary for adequate re- 
sponse to requirements changes, re- 
sulting from learning that occurs dur- 
ing the development process; 

• For rapid progress through the vari- 
ous steps in the acquisition process 
as each system capability increment 
is developed; 

• Sound technical bases which en- 
courage incremental equipment ca- 
pability upgrade to exploit innova- 
tive new technologies and increas- 
ingly sophisticated and reliable 
commercial off-the-shelf (COTS), 
and reusable, systems and system 

components, without excessive 
time penalties associated with re- 
work and regression testing; and 

• For robust system interfaces config- 
ured to permit continued system in- 
terconnection and data exchange 
among specified systems as they 
evolve. 

To permit appropriate exercise of manage- 
ment oversight, all changes to present re- 
lationships and practices must be taken 
openly. In particular, changed procedures 
and relationships still must facilitate con- 
trol of requirements growth, assure timely 
delivery of required capabilities, provide 
for necessary operational testing, and al- 
low for competition among qualified 
suppliers. 

Approaches to EA heighten (rather than 
obviate) the need for early program plan- 
ning and for technical and support engi- 
neering activity. Clearly, the organic and 
commercial logistics support infrastruc- 
ture, which is also evolving, must be con- 
sidered so that both initial capabilities and 
subsequent increments can be cost-effec- 
tively supported, to the levels of perfor- 
mance specified, beginning at introduction. 
Requirements definition, technology and 
threat forecasting, system architectural 
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planning, and funding availability pros- 
pects over an extended program develop- 
ment life span are all necessary to set the 
framework of acquisition. 

Key areas where changes to present prac- 
tice are required are discussed below. 

Relationships Among the Acquisition 
Executive, User and User Surrogate, 
Developer and Tester 

Relationships among the major entities 
may be rather formal in conventional ac- 
quisition programs. Negotiations between 
them may be conducted at arm's length. 
The roles of each participant need redefi- 
nition and adjustment to achieve a success- 
ful EA. Closer, more cooperative relation- 
ships will be needed to achieve necessary 
harmony in five areas: 

1. System Operational Capabilities: In 
conventional system acquisition, a 
surrogate user frequently assumes 
the primary role in specifying desired 
system operational requirements. 
Depending on individual service pro- 
cedures, the primary field user may 
be removed from the acquisition pro- 
cess. When EA processes are used to 
acquire systems characterized by re- 
quirements uncertainties, or which 
are unprecedented, a major premise 
is that the field user plays the major 
role in formulating operational re- 
quirements and in defining detailed 
system characteristics when opera- 
tional requirements have been de- 
fined. Each program will need to de- 
fine suitable roles for all participants. 
Individual roles among participants 
can become quite complex, especially 
when users are members of a Service 
different from that of the developer. 
Because relationships are critical to 

program success, they should be suit- 
ably formalized by Memoranda of 
Understanding or Agreement. 

2. Operational Test and Evaluation: A 
key premise in EA processes is that 
systems tests are made incrementally 
on each element of system capability. 
Initial testing is accomplished on the 
first incremental system configura- 
tion and involves an investigation of 
architecture growth capability; test- 
ing continues on subsequent configu- 
rations as they become available. The 
tests determine whether the system, 
as configured, meets the operational 
requirements the user has specified. 

Each Service has an organization re- 
sponsible for independent opera- 
tional test and evaluation. When the 
user operates a system, that user be- 
comes a critical part of the total sys- 
tem and greatly influences its perfor- 
mance. When independent testers 
perform tests with user groups, not 
only are test results more likely to rep- 
resent real capabilities, but both the 
user and the developer gain under- 
standing of the system capabilities. 
That shared information is critical to 
validating (or redefining) operational 
requirements for those system incre- 
ments which are to follow. 

Because the operational tests are so 
important in the process of evolving 
requirements and introducing incre- 
ments of system operating improve- 
ments, which distinguishes evolu- 
tionary approaches from more clas- 
sical weapon systems acquisition pro- 
cesses, it is imperative that operational 
testers and evaluators become deeply 
involved early and maintain continu- 
ous direct liaison with developer and 
user. Early, continuous involvement 
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facilitates integrated, appropriate, 
and timely operational testing essen- 
tial to successful system develop- 
ment. 

In conventional acquisition processes, 
developers and users may have less 
frequent interaction during the devel- 
opment process than during E A pro- 
cesses. Each EA process depends on 
just such close and continued inter- 
action. Developers, users and those 
who will support the system when 
deployed must work closely together 
over the course of the development 
activity. For systems with require- 
ments uncertainties, provision for 
user prototypes and testing at beta 
sites should be included within the 
acquisition strategy. 

Use of EA approaches is likely to 
make necessary some redefinition of 
the process of operational testing and 
evaluation. Specifically, there may be 
an increased use of contractor testing, 
especially for systems which are soft- 
ware intensive. This issue must be 
addressed in the Test and Evaluation 
Master Plan at program inception. 
The objective of operational test and 
evaluation should be to exploit inte- 
grated testing without loss of critical 
independence of contractor/devel- 
oper/user perspective and their 
subsequent input to the ongoing de- 
velopment process. 

3. Program Review and Approval: In 
conventional acquisition there are 
only a few instances (normally at 
major program milestones) when a 
program manager (PM) is required 
to gain decision authority approval 
to proceed. The EA processes might 
require milestone decision author- 
ity approval for each increment of 
capability, perhaps at each of several 

stages in the development program. 
Use of EA processes will require con- 
siderable streamlining of the ap- 
proval process. For some programs, 
when a final configuration can be 
defined in detail, the total system 
might be validated as one require- 
ment and each increment treated as a 
"release," provided the program per- 
formance and cost thresholds are 
maintained. 

4. Program Management: In conven- 
tional acquisition, a program office is 
frequently established only after 
considerable preliminary planning 
has been completed and the program 
is really underway. Under such cir- 
cumstances, it may not be possible to 
begin the program with the numbers 
of experienced staff at desirable lev- 
els of expertise. Use of EA demands 
that a fully capable program office be 
established very early because: 

- the acquisition strategy must be de- 
fined early, 
- the roles of, and relationships be- 
tween, the key stakeholders must be 
negotiated early, 
- the program sponsor will need pro- 
gram office support in defining the 
fundamental architecture and sup- 
port structure which underlies the 
complete system, and 
- early delivery of a core capability 
and early feedback on its perfor- 
mance are required. 

Another consideration: the program 
office must generally be staffed more 
heavily to allow it to manage all 
phases of the acquisition cycle con- 
currently, since using an evolutionary 
process may find several increments, 
in different stages of acquisition, un- 
der development at any one time. 

4-3 



5. Competition in Contracting: Use of 
EA requires consideration of four 
closely related areas of work - system 
architecture; developing and main- 
taining off-line development, test and 
support facilities; system configura- 
tion management; and logistic sup- 
port. These areas of work may con- 
tinue not only throughout acquisition 
but also throughout the systems use- 
ful lifetime, since the system will con- 
tinue to evolve through use experi- 
ence. Because it is important that con- 
tinuity be maintained in each of these 
functional areas, either the functions 
must be provided directly by the 
goverment, or any contractor per- 
forming a function must be retained 
for some number of years. While con- 
tractors can be changed occasionally 
without undue program impact, fre- 
quent change in responsible agent or 
staff will likely be highly disruptive1. 

The task of developing operational 
applications utilizing the system ar- 
chitecture as part of each increment 
to the system operational capability 
should not be significantly affected by 
change in management or staff. The 
inefficiencies of new contractors 
learning the system should be ame- 
liorated by a flexible system architec- 
ture which increases positive effects 
of competition. 

Changes to Current Management 
Procedures and Documents 

System Planning and System 
Architecture 

Significant effort is required early in the 
program to permit adopting a strategy 

which accommodates change. It will be 
necessary to analyze and explore the likely 
directions of change over the life of the pro- 
gram; although omniscience is unlikely, 
reasonable understanding can be gained of 
likely directions for change in threat, op- 
erational employment and deployment, 
technological evolution and the likely 
availability of suitable commercial prod- 
ucts, and development of interface stan- 
dards and funds. All of these elements are 
essential to structure the content of acqui- 
sition increments, the pace of progress, and 
to select an architectural framework which 
facilitates evolving the system capabilities 
over the life of the program. 

Recent developments2 offer increased po- 
tential to exploit technological innovation 
and COTS products, thus making compe- 
tition easier and potentially very produc- 
tive. The choice of architecture is a crucial 
issue. It must be tailored to the problem and 
mission domains but also provide for the 
most likely sets of change.3 That is, the de- 
velopment process needs to incorporate the 
means for changing, i.e., evolving, the sys- 
tem architecture itself over the life of the 
program. 

In addition to data processing and infor- 
mation exchange architectures, a plan is 
required to ease platform installation and 
modification and thus facilitate the capa- 
bility for a system to evolve over its life 
cycle. 

Control and Stability of the 
Development Process 

Proper process control must be provided 
for in EA processes. It is important to de- 
fine precisely the developmental incre- 
ments and what system performance they 

1 It may be preferable for the government to perform the functions with in-house government staff. 
2 Some of these developments are: layered architectures, formal specification languages, open bus and network 

interconnection techniques and standards, fourth generation computer languages and object oriented design. 
3 We are not able to design a single architecture to accommodate all types of change over extended period of time. 
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will achieve. Doing so will provide a basis 
for review of changing functional require- 
ments that appear during the development 
process. Change to functional requirements 
(especially additions to current require- 
ments) can be controlled by accepting only 
very important changes. The philosophy of 
permitting only crucial requirement 
changes is essential because: 

Feedback on effectiveness and suitability 
from actual operations and maintenance is 
almost always required to determine the 
value of proposed changes with any degree 
of certainty. For programs with short times 
between development increments, defer- 
ring requirements changes until the next 
program increment might be a better 
course of action because it preserves sched- 
ule and does not place delivery and field- 
ing plans at risk. However, preserving 
schedule is of little value if feedback indi- 
cates an inability to meet or sustain speci- 
fied performance thresholds or a lack of 
logistics supportability. 

When users can identify frequently chang- 
ing requirements, then EA may be an ap- 
propriate strategy if multiple configura- 
tions can be managed and supported. Evo- 
lutionary processes provide for later stages, 
when such changes can be incorporated if 
still required. 

The need to manage requirements changes 
is perhaps greatest when change affects 
software in development. It is often pos- 
sible to effect a performance change 
through a change to the system software. 
There is a widely held belief that software 
changes are easy to accomplish, and that a 
change in requirements results in only mi- 
nor software modification.4 In reality, the 

further along the development process is, 
the more difficult it is to make software 
changes. Detecting errors in program func- 
tion, caused by modification to program 
codes, becomes much more difficult as in- 
dividual software programs are joined with 
each other through a series of integration 
tests. Because the functional implications 
of even small program change can be vast, 
the cost of making them increases as the 
development process proceeds.5 More ro- 
bust architectures may reduce these costs 
but sufficient time for design and test must 
be provided to avoid later problems. Ex- 
perience shows that a lack of tight software 
configuration control produces extreme 
difficulty in both testing and in-service use. 

For these reasons, any change in functional 
requirements must be assessed carefully to 
define how it will affect on-going develop- 
ment activities. 

Configuration Management, and 
Documentation of System Design 

Configuration management planning and 
full system design documentation are im- 
portant for any acquisition process. In an 
evolutionary process, careful attention to 
evolving architecture and a series of sys- 
tem increments are of paramount impor- 
tance. For example, managing the configu- 
ration is increasingly complicated and 
costly when both past and present evolu- 
tionary increments are being operated and 
maintained to any extent with separate 
personnel skill levels, unique tools and 
technical data (including training and re- 
pair manuals and software), different re- 
pair facilities among contractors and or- 
ganic sites, and varied provisioning needs. 
The technical data package is the key to 

4 Misconceptions which can be reinforced by programmers' optimistic response to management suggestions. 
5 As a rule of thumb, adding a small additional capability through software change when the development cycle is 

well developed will likely cost ten times the amount such a change would cost if it were accommodated at the start of 
the succeeding developmental increment. 
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disciplined documentation. It is essential 
that documentation be comprehensive and 
complete. The following specific activities 
impact on configuration management. 

1. Production and Installation: When 
EA processes are used for any sort of 
defense systems, primary attention is 
normally focused on architecture, re- 
quirements, development, integra- 
tion and evaluation. When hardware 
is to be evolved, the time between 
hardware increments may be long (2 
to 3 years). If the number of systems 
is large, the installation is complex 
(such as in aircraft and missiles), or 
re-qualification is required, then the 
length of time and complexity of the 
system integration and modification 
makes configuration management 
more diffficutt. 

In contrast, many large and complex 
C2 systems are few in number or even 
"one-of-a-kind." In such cases the 
time between system evolutionary 
increments may be shortened with 
only small impact on configuration 
management and installation. Install- 
ing6 software (exclusive of software 
integration and test activities) is gen- 
erally also simpler: it involves prima- 
rily the reading of digital data from a 
magnetic tape or disk into a 
computer's internal memory. Thus, 
software production and distribution 
cost are significantly less than its 
development. 

When many systems are involved, 
provisions for interfacing systems of 
differing capabilities are necessary 
and more care is required in configu- 
ration management. 

2. Software Maintenance and Control: 
Maintenance of hardware consists 
largely of four kinds of actions taken 
to: 

- determine whether it is functioning 
properly, 
- prevent component wear-out, 
- correct for deviations in system com- 
ponent functional characteristics 
("drift"), and 
- repair or replace components which 
are badly worn or have failed. 

Software and hardware maintenance dif- 
fer in a number of ways. Since software 
does not "drift," wear out, burn out or 
break, it will not require the kind of main- 
tenance described above. But software does 
malfunction: most often when the system 
within which it is embedded experiences 
conditions which produce combinations of 
software inputs that had not been consid- 
ered during the testing process.7 

Because software maintenance results in 
change to software functional performance, 
it is imperative to observe proper configu- 
ration management procedures during the 
maintenance process, including appropri- 
ate revision to systems documentation 
(technical data package). This must be done 
for every software increment that is ap- 
proved for routine field use. 

The Acquisition Strategy 

Special emphasis should be placed on de- 
velopment of an acquisition strategy to 
provide early address of procurement lead 
time constraints. 

6 Installation includes testing to ensure software was installed correctly. 
7 Software test data are normally derived from consideration of system operating envelopes within specific operat- 

ing environments. When either environment changes, or system operational envelopes are exceeded, software func- 
tional integrity may not be sustained. 
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The EA strategy should include the follow- 
ing elements thought necessary to ensure 
program success: 

1. An Evolution Plan: An outline of the 
projected incremental allocation of 
capabilities and a time frame for their 
implementation. Included should be 
a time phased description of system 
interfaces, a guide for operational test 
planning and a basis for negotiating 
shared development and support re- 
sponsibilities. 

2. An Architectural Plan: A description 
of the principles on which the system 
architecture is based and the kinds of 
change that architecture can facilitate. 
It should include a set of guiding 
principles for management, develop- 
ment and maintenance; and an out- 
line of how the architecture is ex- 
pected to be improved in the future. 

3. A Technology Road Map: A sched- 
ule for the availability of technology 
developments which relate to the sys- 
tem under development. This should 
include a survey of COTS products 
and a projected schedule for matur- 
ing emerging technologies. 

4. A Funding Profile and Contract 
Strategy: A summary of the funding 
requirements for each incremental 
development, at least for the first in- 
crement. A contract strategy should 
be selected which tailors existing con- 
tract practice to the needs and struc- 
ture of the evolving program. Early 
planning will also provide maximum 
opportunity to insure effective com- 
petition practice. 

It may be useful to include a two phased 
approach in the acquisition plan to facili- 
tate competitive benefits. 

- The first phase would involve mul- 

tiple awards with resulting con- 
tracts addressing the initial (or core) 
capability. Potential teaming arrange- 
ments would be indicated. Concep- 
tual segments and approaches to in- 
cremental system performance im- 
provement would be prepared and 
system specifications prepared at this 
time. In some cases, the plan might 
even provide for deliverable demon- 
stration models. 
- The second phase would involve se- 
lection of a contractor for system in- 
tegration. Competition would be pre- 
served at the second tier for each in- 
dividual system increment develop- 
ment. 

5. A Product Assurance Plan: Solid 
product assurance planning must 
link all aspects and phases of the sys- 
tem and be visible at decision mile- 
stones. Such planning should recog- 
nize specifically that in an evolution- 
ary program, the developer's respon- 
sibility must extend through user 
fielded verification which might en- 
tail special maintenance or warranty 
provisions. 

6. Integrated Logistic Support (ILS) 
Planning: Support planning and 
analysis serves three purposes: 

• First, it determines the minimum in- 
vestment in logistics support assets 
for the COTS core capability. 

• Second, it ensures that the evolving 
design concurrently pursues, and 
meets, both technical and support 
performance requirements. 

• Third, it tailors an optimal support 
program to sustain and measure 
performance over the expected ser- 
vice life. 

Early support planning allows for more 
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realistic program funding and scheduling 
profiles, for a smooth insertion of the sys- 
tem into the current organic support infra- 
structure (if appropriate), for configuration 
control of the various (overlapping) incre- 
ments, and for the feedback needed to drive 
subsequent evolutions. 

Although additional time might be neces- 
sary to prepare a thorough, comprehensive 
Acquisition Strategy at the outset, doing so 
will tend to facilitate a smooth transition 
from phase to phase (capability to capa- 
bility). It will also provide for much greater 
accountability and increase confidence that 
the desired final system capability can be 
achieved. 

Tailoring the Acquisition Approach 

Just as DoDI 5000.2 encourages acquisition 
strategy tailoring, the EA approach may 
also be tailored: 

- to the degree of user and developer 
knowledge and involvement re- 
quired, 
- to requirements, PPBS needs, or 
technological uncertainties, 
- to the degree of advanced develop- 
ment required, and 
- to opportunities for use of off-the 
shelf commercial or military compo- 
nents. 

Figure 4. 1 displays the tailoring concepts 
graphically. 

The extent of user and developer involve- 
ment in the EA process varies according to 
the kind of system being acquired. 

Tailoring Guidelines 

portance of all the associated factors. 

For example, where heavy user involve- 
ment is indicated, the time between incre- 
ments should be short (6 months to 1 year) 
to provide for user feedback. When there 
is technological uncertainty, time and re- 
sources for advanced development may be 
required. Prototyping at user facilities may 
be required to resolve requirement uncer- 
tainties. There is more potential for use of 
non-developmental items (NDI) and COTS 
in administrative and support systems. For 
sensor and weapon systems, most of the 
desired system capabilities involve tailor- 
ing system components to the physical and 
electromagnetic operational environ- 
ments.8 The detailed knowledge and expe- 
rience required to do that are likely to re- 
side with the developer. 

For headquarters-type command systems, 
the major capabilities required are gener- 
ally in the form of management and deci- 
sion aids and must be tailored to the com- 
mand tactics, procedures and operational 
style. The required experience and disci- 
pline to define capabilities for these kinds 
of systems generally are found in the 
system's ultimate users. 

"When there are requirerments uncertainties 
an evolutionary approach is generally adopted 
because it has to be. In such cases, a kind of 
"design-and-try-out" approach must be taken 
to both the need and the approach to satisfying 
it. Some other situations which are likely to 
drive the choice of an EA process are: 

(a) difficulty in stating requirements adequately 
at the beginning of true C2 like programs, 

The activities and relationships required to       (b) requirements are expected to change fre- 
accomplish EA successfully should be tai-       quently over the life of the program, or 
lored by system type and the relative im-       (c) users cannot specify acceptability criteria 

"■Technically such capabilities are usually provided in the form of control and feedback loops. 
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User Involvement User Involvement 

NDI/COTS Potential 
Req Uncertainty 

Req Uncertainty 1| 

Tech Uncertainty 

Administrative Systems 

NDI/COTS Potential 

Tech Uncertainty 
Support Systems 

User Involvement 

Req Uncertainty 

NDI/COTS Potential 

Tech Uncertainty 

Headquarters Systems 

Req Uncertainty 

User Involvement 

NDI/COTS Potential 

Tech Uncertainty 

Control Systems 

Req Uncertainty 

Tech Uncertainty 

User Involvement 

NDI/COTS Potential 

Sensor/Weapon Systems 

Figure 4-1. Tailoring the Acquisition Approach 

Factor Relative Importance as a Function of the Type of System Being Developed 
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adequately in advance due to their subjective 
nature. 

"In contrast, when there are technological un- 
certainties, an evolutionary approach may be 
adopted for any one of a number of reasons even 
when what is wanted can be rather precisely 
defined, and achieving the desired end objec- 
tive can be more objectively measured. 

"When requirements uncertainty indicates an 
EA approach, the program may involve little 
or no advanced development.9 In contrast, when 
technological uncertainty indicates an evolu- 
tionary approach, significant amounts of ad- 
vanced development are ordinarily involved. 
Indeed, the evolutionary strategy has been de- 
rived as a means of dealing with just such un- 
certainties because development periods in- 
volved in making very large or "revolutionary" 
jumps at the limits of a state-of-the-art take so 
long and are so risky that U.S. readiness is be- 
ing threatened. 

"While it is highly desirable that users be con- 
stantly knowledgeable about programs with 
technological uncertainty — indeed play a con- 
tinuous, if reactive role in the acquisition of any 
DoD system — the approach for these programs 
does not require user acceptance of any signifi- 
cant responsibility at any stage of the acquisition 
cycle. In contrast, for programs with require- 

ments uncertainty, succeeding blocks of work 
after the first cannot be adequately specified 
until feedback from some user is received on the 
usefulness and needed modifications to prior 
blocks."10 

In the latter case the time between incre- 
ments must be kept small (6 months to 1 
year) and it may be desirable for the user 
to beta test prototypes of upcoming incre- 
ments to assure continuous user input to 
the evolving development process. Where 
the choice of an evolutionary approach is 
driven by technological uncertainy or fund- 
ing and schedule considerations, the time 
between increments may be longer and tai- 
lored to expected availability of new tech- 
niques or funding. 

As we move from the more physically con- 
strained, high technology sensor or 
weapon systems to the inventory or pay- 
roll systems which support the administra- 
tive needs of the commands, the chances 
increase for the exploitation of COTS or 
NDI components. 

QFor example, when a user upgrades his C? capability using existing commercial or military materiel. 
The quotation 1S taken verbatim from the AFCEA Final Report referenced in Chapter 2, Footnote 1. 
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GUIDELINES FOR PREPARING 
THE ACQUISITION STRATEGY REPORT 
FOR AN EVOLUTIONARY ACQUISITION 

Background 

A survey1 of 6 C3I Program Managers (PMs) 
provided insight into a workable mecha- 
nism for achieving authorization to pursue 
an evolutionary acquisition (EA) strategy. 
Each manager indicated a plan to use EA 
as the strategy in the program Acquisition 
Strategy Report. 

What follows in this chapter is a set of 
Guidelines for preparing the Acquisition 
Strategy Report. Annotations have been 
added to indicate references to the EA op- 
tion permitted in the various policy docu- 
ments cited in Section 1. 

The following guidelines are keyed to ap- 
propriate portions of the acquisition strat- 
egy report. Each major section and para- 
graph of the report is discussed. 

Section A: Program Structure 

1.0 Define relationships between the fol- 
lowing items: 

1.1 Acquisition Phases: In addition to 
the acquisition phases, describe the op- 
tions set forth in previous Program 
Memoranda and delineate EA as the 
option the acquisition strategy sup- 
ports. 

1.2 Decision Milestones: The plan must 
identify decision milestones that are 
necessary to permit the acquisition 
strategy to succeed. The plan should 
address all the technical, business, man- 
agement and other significant consid- 
erations which will control the acquisi- 
tion. An Evolution Plan should be in- 
cluded outlining projected incremental 
allocation of capabilities and a time 
frame for their implementation. It 
should present a time-phased descrip- 
tion of sysem interfaces, a guide for op- 
erational testing, and a basis for nego- 
tiating shared development and sup- 
port activities. Although the content of 
each plan will vary depending upon the 
nature and circumstances of the particu- 
lar acquisition, the planner should fol- 
low the instructions in the Federal Ac- 
quisition Regulation (FAR) Part 7, Sub- 
part 7.1, Paragraph 7.105 together with 
any specific Service implementing 
procedures. 

1.3 Solicitations: Address at least the fol- 
lowing steps (and any others which are 
appropriate): 

• Acquisition Plan approval. Indi- 
cate when plan updates will be 
accomplished. Updates should be 

1 See the discussion within the Armed Forces Communications and Electronics Association report "Evolutionary 
Acquisition Study" dated June 1993. 
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scheduled to coincide with the De- 
fense Acquisition Board (DAB) re- 
views and transition from one phase 
to another (i.e., Demonstration and 
Validation to Engineering and Manu- 
facturing Development [EMD]). The 
plan may require update after deliv- 
ery of one or more evolutionary in- 
crements: 

-Statement of Work 
- Specifications 
- Data Requirements 
- Completion of the Acquisition Pack- 
age preparation 

-Purchase Request (indicatinghow 
the evolutionary option will be im- 
plemented) 

- If other than full and open competi- 
tion is required, justification and 
any required Determination and 
Findings approvals should be indi- 
dicated here. (This is especially true 
if the evolutionary options is de- 
scribed). 

- Issuance of a synopsis 
- Issuance of a solicitation 
- Beginning and completion of nego 

tiations 
- Contract preparation, review, and 

clearance. 

1.4 Contract Awards: A Funding Pro- 
file and Contract Strategy should be 
provided. A summary should be in- 
cluded of the funding requirements for 
each increment of development; at least 
for the first increment. A contract strat- 
egy should be selected which tailors 
existing contract practice to the needs 
and structure of the evolving program. 

1.5 System Engineering design reviews: 
For EA, reviews should be tailored for 

each increment. 
1.6 Contract deliveries (Delivery or 
Performance-period requirements): 
Describe the basis for establishing de- 
livery or performance period require- 
ments. Explain and provide reasons 
for any urgency if it results in 
concurrency of development and pro- 
duction or constitutes justification for 
not providing for full and open com- 
petition. (See page 4-2, Section 5). 

1.7 Test and Evaluation periods: To the 
extent possible, describe the test pro- 
gram for both contractor and Govern- 
ment for each phase of the acquisition. 
(See page 4-1, Section 2). 

1.8 Production Releases: A detailed re- 
lease is required for each increment. 

1.9 Operational Deployment Objec- 
tives: For each increment, indicate the 
date of approval for operational use. 
If waivers are requested, describe the 
need for them. 

2.0 Discuss: 

2.1 How the evolutionary option will 
be implemented including any degree 
of concurrency among the program 
technical tasks or if there will be por- 
tions of the program in separate phases 
of development. The need for long 
lead items. 

2.2 Phase transition anticipated, (See 
Section 4). 

3.0 List quantities of items to be procured 
for each increment including prototypes, 
engineering development models and 
production items. It is especially impor- 
tant to indicate when portions of the core 
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capability will be available. 
4.0 Summarize the program on a single dia- 
gram indicating how the EA option per- 
mits providing deployable capabilities 
more rapidly and provides feedback for 
adjustment of later increments (see Figure 
5.1). 

Section B: Acquisition Approach 

1.0 Overview: An architectural plan should 
be provided which describes the principles 
on which the system architecture is based. 
It should include a set of guiding principles 
for management, development and main- 
tenance of the architecture and an outline 
of how the architecture is expected to be 
improved in the future. In addition, a Tech- 
nology Road Map should be provided 
which projects availability of technologi- 
cal development, includes a survey of com- 
mercial off-the-shelf (COTS) products, and 
a projected schedule for emerging tech- 
nologies. 

1.1 Discuss basic acquisition strategy to 
include transition of critical technolo- 
gies in technology demonstrations in 
the context of operational requirements 
and management approach for: 

1.1.1 Prototypes of elements of an 
initial core capability and elements 
which will be added to the core as 
they become available. 

1.1.2 Engineering Development 
Models (especially simulations) 
which validate the evolutionary 
development of core capability com- 
ponents and which show that sys- 
tem integration will be successful. 

1.1.3 Plans for reducing the risk in- 
herent in the development and how 
the choice of an evolutionary option 
will aid in risk reduction. 

1.1.4 Non-Development Items 
(NDI). Identify the NDIs which 
could help shorten the time required 
to deploy core and subsequent add- 
on capabilities. Indicate the efforts 
(planned or under way) which will 
identify NDIs with emphasis on 
COTS items. Describe what arrange- 
ments have or will be made for lo- 
gistics support of the NDI or COTS 
for its duration. 

1.1.5 How the Evolutionary option 
will be implemented. Identify how 
it will provide for more rapid de- 
ployment of capabilities which sat- 
isfy operational requirements while 
facilitating use of the most advanced 
technology. 

1.1.6 Information on planned prod- 
uct improvements which are in- 
cluded within the program and how 
the EA process will facilitate their 
achievement with less risk than 
would otherwise be possible. 

1.2 Discuss applicable Government 
management responsibilities vis-ä-vis 
the contractors, specifically with regard 
to: 

1.2.1 System integration: Describe 
how the Government will perform 
that role if it is reserved to Govern- 
ment. 

1.2.2 Government support of the 
system. Explain how the govern- 
ment and the contractor will sup- 
port the system initially, and 
throughout the life cycle. Include 
consideration of government main- 
tenance and servicing as the system 
evolves and the methodology for 
insuring distribution of commercial 
products as required during the sys- 
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tern operating life. An Integrated 
Logistic Plan (ILS) Plan should be 
provided. As with conventional ap- 
proaches, ILS is critical in EA. The 
plan should insure that support re- 
sources and services are in place at 
the time the core (and all succeed- 
ing increments) is delivered . 

1.2.3 Government Furnished Equip- 
ment (GFE). Indicate any equipment 
or property to be furnished to con- 
tractors including materials, facili- 
ties or commercial purchases. Dis- 
cuss how schedule requirements 
will be met and how availability 
will be insured so that the system 
capabilities can evolve as planned 

1.2.4 Government Furnished Infor- 
mation. Discuss any information to 
be provided to prospective offerers 
and to contractors after contract 
award. Indicate specific manuals, 
drawings, test data, or other 
Governmentgenerated or owned 
information involved in develop- 
ment and fielding each increment of 
system capability. 

1.3 Discuss applicable contractor man- 
agement responsibilities during the life 
of the contract and during succeeding 
support period. Discuss product assur- 
ance planning. Solid product assurance 
planning must include all aspects and 
phases of the system and be visible at 
decision milestones. Such planning 
should recognize specifically that in an 
EA program, the developer's responsi- 
bility must extend through deployment 
and operations, which might entail spe- 
cial maintenance or warranty provi- 
sions. Specific areas to be addressed are: 

1.3.1 Systems integration tasks per- 
formed by the contractor, especially 

items which are critical to the initial 
system capability. These must be 
tested individually and as expand- 
ing aggregations of components. 

1.3.2 Contractor furnished equip- 
ment to be provided under the con- 
tract and for support of the initially 
fielded capability. 

1.3.3 Contractor furnished data and 
information necessary to the gov- 
ernment management activity and 
necessary to a using agency. 

1.4 References for Acquisition Ap- 
proach: Federal Acquisition Regulation 
(FAR) and Defense Federal Acquisition 
Regulation Supplement (DFARS) para- 
graphs which are to be related to para- 
graphs in this portion of the acquisition 
plan: 

Part 7, 
subpart 7.1 

Part 207, 
subpart 207.1 

2.0 Streamlining 

FARS Paragraphs 
7.105(b)(6), (b)(12), 
(b)(13), (b)(14) 

DFARS 
Paragraph 
207.105(b)(6), 
(b)(12) 

2.1 Discuss how EA permits process 
streamlining through combining work 
which otherwise would have been per- 
formed later in program development. 
This can result in combining program 
phases or eliminating some of them 
entirely. Also discuss how EA permits 
use of consolidated, simplified program 
documentation and streamlined con- 
tractual requirements. 
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2.2 Identify the need for any waivers 
or deviations. 
2.3 Discuss any application of Defense 
Enterprise Programs or milestone au- 
thorizations. 

2.4 Indicate how the process better ac- 
commodates legislative direction; spe- 
cifically how use of COTS and NDI can 
assist in "competitive prototyping." If 
live fire testing is required for the pro- 
gram, indicate how an EA process can 
help achieve it. 

2.5 FAR and DFARS regulations to be 
related to these paragraphs in the ac- 
quisition plan are: 

Part 7, 
subpart 7.1 

Part 207, 
subpart 207.1 

3.0 Sources 

FARS 
Paragraph 
7.105(a)(8) 

DFARS 
Paragraph 
207.105(a)(8) 

3.1 Indicate sources of supplies and ser- 
vices. Consider needs for the entire pro- 
gram. If the acquisition (or any part of 
it) is for commercial-type products (or 
if commercial-type products are a ma- 
jor portion of the materials included in 
the system) address the methodology 
to be used in determining availability 
and sources of continuing supply. If no 
make survey is to be conducted, explain 
why. Also discuss energy conservation 
measures, standardization concepts 
and industrial readiness. 

3.2 Include consideration of small busi- 
ness or small disadvantaged business; 
labor surplus areas or the need to cre- 
ate or preserve domestic sources of pro- 
gram systems components. Discuss 

how the acquisition strategy contributes 
to Industrial Preparedness Objectives 
and to Surge and Mobilization objec- 
tives or contingency support and recon- 
stitution; include any specific plan ei- 
ther by text or reference. If no plan is 
available, summarize the analysis of 
impact details of these objectives on se- 
lection of EA. 

3.3. For Acquisition Category I pro- 
grams, include analysis and assessment 
of how the Defense Industrial Base is- 
sues (See Title 10 United States Code 
[USC] Section 2502: Policies relating to 
defense industrial base) impact on sys- 
tem development, the capability to pro- 
duce and maintain developed systems 
and the quality of those systems. Also 
discuss system support and how reli- 
ability and maintainability are en- 
hanced by selecting EA. Indicate how 
EA can help assure extensive use of 
warranties for COTS and NDI. Discuss 
how competitive development can be 
facilitated by competing the COTS and 
NDI elements of the evolving system. 
Include any impact on standardization 
considerations (Type Classification): 
specifically, how to make future equip- 
ment purchases from the same sources. 
Indicate how competition can help in- 
sure at least two production sources for 
COTS and NDI production items. 

3.4. The FARs related to these para- 
graphs in the acquisition plan are: 

Part 7, 
subpart 7.1 

Part 207, 
subpart 207.1 

FARS 
Paragraph 
7.105(b)(1), 7.105 
(b)(17), 7.106(b) 

DFARS 
Paragraph 
207.105(b)(17) 
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4.0 Competition 

207.106(b)(1)(A), 
207.106(b)(1)(B) 

4.1 Explain how EA will maximize com- 
petition throughout each phase of the 
entire life cycle. Discuss competitive 
and noncompetitive aspects of each 
phase and describe how competition 
will be sought, promoted and sustained 
for the system, all subsystems, major 
components and spare parts. Specifi- 
cally, discuss results of breakout re- 
views and breakout strategy relative to 
each system element and identify key 
components and logistics milestones 
(e.g., technical data delivery schedule 
conferences) which affect competition. 
If continuing contracts for services are 
required, discuss how they will be 
achieved. 

4.2 Discuss the use of repurchased data 
to increase competition. Include esti- 
mated costs and funding availability to 
repurchase data. Discuss contractual 
approaches for acquiring such data and 
how it will be used. Detail technical 
data rights and patent considerations. 

4.3 Discuss the results of detailed com- 
ponents breakout reviews for major 
components and subsystems and 
whether such items should be Govern- 
ment Furnished Equipment (GFE). 
Present an analysis of reviews in accor- 
dance with DFARS Appendix D - 
Component Breakout. 

4.4 The FARS to be related to these para- 
graphs in the acquisition plan are: 

Part 7, FARS 
subpart 7.1 Paragraph 

7.105(b)(2), 
(b)(12) 

subpart 207.1 

5.0 Contract Types 

Paragraph 
207.105(b)(2) 

5.1 For each phase, discuss the types of 
contracts anticipated. Include in the dis- 
cussion considerations of multi-year 
contracting, any special clauses or so- 
licitation provisions, and whether 
sealed bidding (possibly for COTS and 
NDI items) or negotiation methodology 
is applicable for the system and its 
components. 

5.2 Include discussion of risk and pro- 
vide risk assessment information which 
supports choice of the type of contract. 
Include a discussion of risk-sharing by 
Government and contractors. 

5.3 Identify the incentive structure. Spe- 
cifically, in connection with industrial 
preparedness planning, industrial base, 
COTS and NDI considerations, provide 
a rationale for incentives to invest in 
capital facilities, capital equipment, and 
advanced technology. 

5.4 Address all existing or contemplated 
deviations or waivers particularly any 
which result from selection of an EA op- 
tion. 

5.5. Discuss fixed price development 
contracts requiring Defense Acquisition 
Executive approval: specifically, con- 
tracts in excess of $25 million (or lower 
amount if prescribed by law), or fixed 
price contracts for lead ships. Indicate 
whether waivers are required for any 
phase of the fixed price contract. 

5.6. The FARs related to those para- 
graphs in the acquisition plan are: 

Part 207, DFARS Part 7, FARS 
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subpart 7.1 

Part 207, 
subpart 207.1 

6.0 Major Trade-offs 

Paragraph 
7.105(b)(4) 

DFARS 
Paragraph 
207.105(b)(17)(A) 

Identify major trade-off decisions, espe- 
cially any trade-offs between cost, sched- 
ule and performance. Identify major trade- 
off decisions to be retained by milestone 
decision authority. Any trade-off to be in- 
cluded in formal solicitations must be iden- 
tified and discussed in depth. 

Evolutionary Acquisition 
Summary 

Figure 5.1 shows how the EA process pro- 
ceeds with weapon development. The 
development time is divided into a period 

during which an initial capability is devel- 
oped and deployed; and periods within 
which incremental capabilities are devel- 
oped and deployed. Note that there is un- 
certainty about the exact dates of initial and 
subsequent capability delivery. These 
kinds of uncertainties are also reflected in 
costs projected for any capability 

Sources of Additional Information 

The Defense Systems Management College 
(DSMC) plans to continue its support of the 
Joint Logistics Commanders Evolutionary 
Acquisition initiatives. In that regard, if 
there are questions about these guidelines 
or their implementation, discussion with 
DSMC's Systems Engineering Department 
is encouraged. 

5-7 



Figure 5-1. Evolutionary Acquisition 
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